This study tries to develop and use a small macroeconometric model to capture the main short-term macro dynamics and to forecast major macroeconomic variables of the Malawian economy. The results show that a reduction in the policy rate leads to a fall in the lending rate, but with an increase in money supply, and with an insignificant impact on output growth. The results suggest that monetary authorities in Malawi have to make a choice between the objectives of maintaining lower money supply and lowering the lending rate. The results suggest also that, despite the Reserve Bank of Malawi Act of 1989 stipulating that monetary authorities should pursue both price and high growth and employment objectives, our results reveal that price stability is the principal objective of monetary policy in the country. Suggesting that monetary authorities in the country should not only place more emphasis on the objective of stabilization and achieving low inflation, but also focus on supporting strong, sustained and shared growth. To some extent further suggesting that emphasis should be placed on policies and strategies aimed at structurally transforming the Malawian economy so that the monetary policies' impact should translate into an increase in the country's output and growth. Further suggesting enhanced effective coordination between fiscal and monetary policies.
policies have for long placed emphasis on the objective of stabilization and achieving low inflation, instead of focusing on supporting strong, sustained and shared growth (Brixiova and Ndikumana, 2010 [2] ; ECA, 2015) [3] . The monetary policies pursued by most African countries have managed to bring down inflation over the last two decades, with the continent experiencing significant and robust growth rates over the period ( Figure 1) . However, no studies have been carried out to assess to what extent the different monetary policy instruments being used could have affected the different macroeconomic variables especially a country's output growth despite some literature looking at the monetary policy's transmission mechanisms in developing countries.
As is the case with most developing countries, the main objective of the monetary policy in Malawi is to achieve low and stable inflation with output being an indirect outcome as it mainly aims at having low and stable prices that preserve the value of the Kwacha (the local currency), and encourages the investment needed to achieve sustainable economic growth and employment creation (Reserve Bank of Malawi (RBM), 2015) [5] . This study is expected to develop a model that could aid in the process of The model used in the study is essentially a small scale macroeconometric model with a considerable theoretical content that is typically designed for policy analysis. The model will assist in examining the interactions among key macroeconomic variables, evaluating the response of these variables to adjustments in monetary policy rate and reserve money, and providing some criteria for judging the various policy outcomes especially those related to monetary policy's impact on output growth. The model focuses on examining the interactions among key macroeconomic variables, evaluating the response of these variables to adjustment in monetary policy rate, and providing The rest of the paper is organized as follows. The next section briefly summarizes the country's macroeconomic performance by looking at selected key macroeconomic variables (in relation to changes in monetary policy) perceived to be of significance to this study. Section 3 presents a brief review of some previous studies in the area. Section 4 presents the theoretical framework underlying the model and the methodology employed. Section 5 presents the results of the analysis and the effects of the scenarios while Section 6 concludes the paper.
Monetary Policy and Macroeconomic Performance in Malawi
Malawi is among the world's least developed countries, which is heavily agriculturalbased, with around 85% of the population living in rural areas. More than one-third of GDP and 90% of export revenues come from agriculture. Monetary policy plays a prominent role in the management of the country's economy. The RBM Act of 1989 outlines the principal objective of the country's central bank as to "implement measures designed to influence the money supply and the availability of credit, interest rates and exchange rates with the view to promote economic growth, employment and stability in prices". Achieving this objective requires not only an understanding of the process through which monetary policy affects economic activity (Ngalawa and Viegi, 2011) [6], but also the extent to which these measures affect the fundamental outcome of these impacts, which is economic growth. Which actually does not feature directly and prominently as the fundamental objective in monetary policy in many African countries (RBM, 2015 [5] ; Ayubu, 2013 [7] ; Fofack and Ndikumana, 2014 [8] work. This allows for inflation to be out of the target range as a result of first-round effects of a supply shock and for the Central Bank (RBM) to determine the appropriate time horizon for restoring inflation to within the target range.
In line with the RBM Act, the central bank introduced two new instruments of monetary policy, namely liquidity reserve requirement and a discount window facility. The discount window facility led to the introduction of the bank rate, which has since become a very powerful indicator of the stance of monetary policy. A change in the bank rate is usually followed by near instantaneous corresponding changes in both lending and deposit rates, with average yields on government securities following the same direction (Ngalawa and Viegi, 2011 [6] Monetary policy implementation in Malawi continues to be underpinned by inflation dynamics especially by the dominance of the agricultural sector activities and the country's reliance on donor funding which contributed about 40% of the country's budget.
Inflation is observed to improve with improved food availability and tobacco sales from April to September every year. It then accelerates with food scarcities and excessive demand for foreign exchange from October to March. However, it is claimed that the country's monetary policy does not seek to address these dynamics but rather to achieve balance between output growth and monetary aggregates as well as to smoothen the exchange rate movements. With the belief that these inflation dynamics will improve over time as production structures respond to macroeconomic stability in the context of a market-determined exchange rate (RBM, 2015 [5] ). Figure 2 ). Hovering to as high as 37.9% by February 2013, mainly driven by food prices, especially maize prices following poor agricultural performance and depreciation of the exchange rate as it was devalued and subsequently floated during the period (RBM, 2015 [5] ).
During this period, especially by mid-2012 inflation rate increased significantly, mainly due to the depreciation of the exchange rate in Malawi, which depreciated by 49 per cent in May 2012 against the major currencies. As a consequence, to contain the depreciation-induced inflationary pressures, and to contain the build-up in inflationary expectations observed before this stage, interest rates were adjusted upwards. During this period, apart from the inflationary expectations arising from the continued uncertainty in the exchange rate policy, increasing food prices, especially maize exacerbated the situation (RBM, 2015 [5] ). Over the period May 2012 and May 2013, inflation rates, interest rates and nominal exchange rates reached as high as 38 per cent, 41 per cent and 355 Kwacha per US/$, the highest levels since long time. Figure 2 shows that after this period both inflation and interest rates begun to decline, but the exchange rate continued to depreciate.
Despite the decline, inflation rate has remained relatively high since mid-2014 as a result of monetary tightening, fiscal slippages and continued exchange rate depreciation which further resulted into inflationary pressures, exacerbated by the substantial increase in government domestic borrowing due to donor suspension of direct budget [5] . This raised domestic financing requirements by government, hence creating more liquidity in the economy. This also heightened pessimistic inflation expectations by the public and precipitated exchange rate depreciation. These developments have led to an increase in the growth rate of money supply and inflation (RBM, 2015 [5] ). It should also be noted that despite the continued decline in the global oil prices, the Malawian economy has not fully benefitted from this decline as the automatic pricing mechanism on energy prices has not consistently been reflecting this decline in order to translate the impact to the economy (RBM, 2015) [5] . Food prices especially maize during the harvesting seasons, have also of late not significantly been declining to have an impact on inflation.
As observed by Simwaka et al., (2012) [12] , Figure 3 shows that the relationship be- Table 1 Usually during this period, demand for foreign exchange is high, as agricultural inputs are imported during this period while supply is low, and monetary authorities intervene in the market by selling forex during this period to meet key import needs. 
Literature Review on Previous Studies
Small scale macroeconometric models are aggregated models with a considerable theoretical content that provides a stylized representation of the whole economy as they contain fewer equations as compared to large scale models, although they stull share the same underlying economic paradigm with large scale models. These models are less complex (despite capturing the whole economy), as compared to CGE models and Dynamic Stochastic General Equilibrium models. In addition they allow for a more restrictive structure, hence ensuring a high degree of flexibility in model simulations mostly in the form of restrictions on coefficient signs and equation dynamics (Olofin et al., 2014) [13] . With these characteristics, these models appear to be having a veritable framework for dealing with macroeconomic dynamics and inter-linkages in a small open economy like that of Malawi.
Application of small macroeconometric models in modeling macroeconomic dynamics has been carried out in both developed and developing countries (see Olofin et al., 2014 [13] and Valadkhani, 2004 [14] for more details). Most of these studies have looked at the interaction of the different identified economic blocks in an economy.
Generally these blocks have included the private consumption, investment, government expenditure, trade, production, price and wages, monetary and employment blocks, covering countries and regions such as China, Phillipines, the United Kingdom, Kenya spite the lending rate responding instantaneously to bank rate adjustments and although the lending rate somewhat influenced money supply, the effects were hardly ever transmitted to prices. Suggesting the ineffectiveness of the Keynesian interest rate view of the monetary policy transmission mechanism. Also money supply was found to be effect on prices, against the classical view of the policy transmission mechanism. The results showed also that prices were largely influenced by the exchange rate, while the exchange rate itself was affected by money supply. Hence it could be argued that the effect of the exchange rate on prices could be attributed to the exchange rate channel of the monetary policy transmission. However, further analysis shows that the effects of the exchange rate on prices were not necessarily induced by monetary policy.
Jombo et al. (2014) [20] , using the augmented Phillips curve and vector autoregressive approaches, estimate the exchange rate pass-through to domestic inflation, and they found that the results suggest a modest influence of exchange rate movements on domestic prices. However, it is argued that the dynamic exchange rate pass-through of 0.2 still puts exchange rate as a potentially important source of inflation in Malawi, In addition these studies show that while lending rate instantaneously respond to bank rate adjustments and though the lending rate somewhat influence money supply, the effects were hardly ever transmitted to prices. So the Keynesian interest rate view of the monetary policy transmission mechanism also does not apply to Malawi, as interest rates affect inflation through the cost of production effect rather than through money supply effects. However, these studies show that exchange rate has the most powerful effect on price levels in Malawi, reflecting the country's high level of openness and import dependence, and a highly vulnerable foreign reserve situation due to a reliance on a narrow range of sources, most notably foreign aid and tobacco exports (Deraniyagala and Kaluwa, 2011) [24] . Matchaya, Greenwell (2011) [25] looks at the possible sources of inflation in Malawi and finds out that changes in money supply, exchange rates, past values of inflation, recessions and booms were the main determinants of inflation.
Framework and Methodology
The macroeconometric model that is adopted in this study is a 
The Aggregate Demand (IS) Function
Malawi being a low-income country which is relatively a small-open economy, the aggregate demand function could be expressed as a function of real interest rates and the exchange rate as follows:
( ) Theoretically, real interest rate is expected to have a negative impact on economic activity since a higher level of interest rate discourages investment activities, hence 
The Money Demand (LM) Function

Aggregare Supply Function (Phillips Curve)
A small open economy with log-linear calibrated rational expectations macro model is used following Batini and Haldane (1999) [26] . 
Exchange Rate Function
The exchange rate of a country captures the international effect of domestic monetary policy, mainly by being the major channel through which interest rates affects inflation.
It is argued that monetary policy has a contemporaneous effect on exchange rate which in turn affects inflation rate (Batini and Haldane, 1999) [26] . For instance, assuming a flexible exchange rate regime, an increase in real interest rates reflecting a tight monetary policy, makes deposits denominated in domestic currency more attractive than those denominated in foreign currency (Mangani, 2011) [11] . An increase in net capital inflows resulting from the high interest rate differential leads to domestic currency appreciation, which might intern reduce exports, export-oriented investment and output.
Also, monetary policy can affect the current and expected values of inflation through its effects on expected exchange rate changes. Hence, by employing the Uncovered Interest Parity theory to show that higher interest rates today relative to those abroad, will tend to produce an exchange rate appreciation today, leading to an expected depreciation in the future see Equation (4) . For instance for a small-open economy like Malawi, which is heavily dependent on tobacco exports, one expects an appreciation of the exchange rate during the tobacco selling season as there will be an increase capital flows.
However, as argued by Ngalawa (2011) [6] , the financial sector in Malawi lacks depth and is weakly integrated into the global markets. This is expected to lead to information delays forcing players in the foreign exchange market to respond with lags to changes in interest rates, bank lending and monetary aggregates.
( )
where t s is the real exchange rate and 1 t s + is the expected real exchange rate in period 1 t + given information in period , while 
The Interest Rate Function
A monetary policy rule that involves setting monetary policy rate by the Monetary Policy Committee as it is referred to in Malawi is set as a function of output gap and expected inflation. With the objective of monetary policy in Malawi as stated in the Act, this approach assumes that the monetary policy instrument is based on short-term nominal interest rate (Bank rate in the case of Malawi), and that the RBM sets the instrument in order to achieve a target level of inflation, while it may also react to deviations of output from equilibrium. Therefore, interest rate ( ) (1) below. Exchange rate is included because it matters a lot to policy makers in Malawi as the economy is heavily dependent on imports of goods and services. It is also assumed that the RBM smoothens interest rates, adjusting them quite slowly to the desired value based on deviations of inflation and output from the equilibrium, which is in line with Woodford (2003) [31] . While RMSPE represent the best forecast performance when the smaller the values. After the establishment of the accuracy of the model for forecasting, some policy simulations are carried out, mainly based on the changes that the RBM is likely to make to the monetary policy rate which is the Bank rate in this regard. The scenarios are based on maintaining the existing levels of the mpr , increasing the mpr and reducing the mpr to some levels. The impact of these changes is then evaluated based on how they affect the key macroeconomic variables such as inflation rate, output, exchange rate, and interest rate.
Estimations Results
Three different techniques have been applied to estimate the system of equations developed in the framework above, and to compare the performance of the different techniques, the Hausman test is used to identify the most appropriate technique. In comparing the three different techniques, the results in Table 2 show that the Hausman test Table 2 . Estimated coefficients using the three different techniques. Output is found to have an insignificant impact on the demand for money, while interest rates and real exchange rate are found to have a highly significant negative and positive impact, respectively, on money demand. The results suggest that an increase in the opportunity cost of holding money reduces money demand in Malawi, while the depreciation of the Kwacha (an increase) increases the demand for money. However, this does not agree with economic theory which stipulates that depreciation of the domestic currency induces the expectation of further depreciation which forces economic agents to hold more of foreign currency than domestic currency. But with the restrictions on the country's foreign exchange market this could not be the case. However, the results could be suggesting that a depreciation of the domestic currency raises the domestic currency value of foreign assets that are held domestically. Since this will also increase the stock of wealth, the demand for domestic currency will rise. The results The results suggest also that in Malawi inflation is more influenced by future inflation expectations than the past inflation, which is common in high inflation prone countries like Malawi (Arreaza and Dort, 2003) [33] . However, inflation is insignificantly affected by both output and real exchange rate. The results fail to support the underlying theoretical a priori behind the augmented Phillips curve which stipulates that current inflation will be affected by past inflation and expected inflation, and also to output gap where a negative output gap reduces inflation rate and vice versa.
In terms of the exchange rate equation, expected inflation is observed to have a pronounced and significant impact on the current real exchange rate, reflecting the forward-looking exchange rate behavior in Malawi. The results indicate also that, though not significant (mainly due to controls on the capital account), higher domestic interest rates relative to foreign interest rates may lead to an appreciation of the domestic currency, as it will be more profitable to shift resources to the domestic economy. However, the net foreign assets themselves are found to lead to a depreciation of the domestic currency. However, with reference to the interest rate equations, the results show that all the three endogenous variables (expected inflation rate, nominal exchange rate and bank rate) exhibit a positive and highly significant impact on interest rates which is in line with the theoretical a priori as indicated above.
Model Performance
The model is evaluated for both within-sample and out-of-sample predictive power using the Theil's inequality coefficient (U) and the Roots Mean-Squared Percent Error (RMSPE). The results in Table 3 
Simulations
Three scenarios on the 5 macroeconomic variables were carried out and the corres- and data quality issues in the country. However, the results show that a reduction in the bank rate will lead to a reduction in the commercial banks lending rate Figure 6 (a), but leading to an increase in money supply in the economy Figure 6 (b). Since there is no change in output and inflation, these results could be suggesting that, with the current structure of the Malawian economy, reduction in bank rate to even below 15% could not be enough to trigger demand and economic growth in Malawi.
Conclusions
The study has tried to build and use a fairly robust but small macroeconometric model to capture the main short-term macro dynamics and to forecast major macroeconomic variables of the Malawian economy. Real-time forecasts and empirical investigation of a by Ngalawa and Viegi (2011) [6] . This calls for monetary authorities in the country to not only place more emphasis on the objective of stabilization and achieving low inflation, but also focus on supporting strong, sustained and shared growth. Supporting growth in this case could imply a cut in interest rates, which many believe would boost growth. However, cutting rates works only in the short term, and if an economy does not produce enough goods and services to provide for the higher demand, then lack of supply could cause inflation to rise, forcing monetary authorities to raise rates again. 4 In line with the findings of Mangani (2011) [11] , the results from this study also show that the quantity theory of money does not seem to hold in Malawi: as the rising money supply seems to lead to a decline in prices and the increase in real interest rates seems to lead to a significant decline in prices. To some extent this could also be implying that the RBM should focus on reserve money and money supply to control inflation. However, in recent years, the RBM has been focusing on interest based monetary policy framework, which affects the cost of credit and for an import dependent economy like Malawi, high interest rates could control import growth.
